In this paper, a PID controller for a special road-rail vehicle is developed. The dynamic model is derived to properly consider the vehicle and track vibrations. This model contains the effects of track elasticity which makes it more reliable and precious compared to traditional models. The vehicle model contains a two dimensional 10 DOF vehicle model, and the track model consists of 40 sleepers. In addition, the effect of the sleeper number on car-body vibration is investigated. The results show that the present vehicle-track coupled model is more efficient in controller design compared to traditional ones. Finally, tuning of controller gains is performed with the aid of a genetic algorithm, in order to achieve a well-organized active suspension.
NOMENCLATURE

INTRODUCTION
Rail transportation is one of the most common forms of transportation in the world. In order to provide a comfortable trip, using active suspension systems in these vehicles has become one of the most effective technologies in the transportation industry.
So far, there exist mainly two theories on railway vehicle dynamics. One is the traditional theory of railway vehicle dynamics, 1 and the other is the vehicle-track coupled theory. 2 The traditional theory of railway vehicle dynamics usually focuses on the railway vehicle itself without considerations of the dynamic behavior of the track. In the vehicle-track coupled theory, the track is treated as an elastic structure. Vibrations of the vehicle can be transmitted to the track via the wheel-rail contact and excite vibrations of the elastic track structure, which can in reverse influence the vibrations of the vehicle. Therefore, the vibrations of the vehicle and the track are essentially coupled with each other. 2 For various research purposes, different types of models have been presented. To study the feasibility for improving ride quality using magnetorheological dampers, a nine DOF model of railway vehicles was developed, including vertical, pitch and roll motions of car-body and trucks.
3 Also, a 17 DOF model of a semi-active suspension system was used to improve the ride quality on train.
4 In a study done by Sezer and Atalay, 5 a 54 DOF model was established to design a fuzzy controller to reduce the vertical, lateral, and angular vibration of a rail vehicle containing a body, three bogies, and six axles. Track models presented in the aforementioned papers were considered rigid. Investigating safety limits against derailment, several models have been proposed to consider the track vibration. A coupling model of vertical and lateral vehicle-track interaction was proposed by Zhai et al. 6 in which the vehicle subsystem was demonstrated as a multi-body system with 37 DOF, and the track substructure was modeled as a discretely supported system of elastic beam. In addition, the vibration of the train as well as the track was discussed, where the rail was modeled based on the finite element method. 7 Another similar work was done by Uzzal et al., 8 in which the dynamic model was presented with the aid of partial differential equations. More-
